Introduction {#S1}
============

In healthcare disciplines, especially in medicine and nursing, "professionalism refers to the set of skills and values that characterizes the essence of humanism of professionals who are in charge of patients' healthcare" ([@B48]). This concept includes a systematic distribution of professional qualities and skills that compose the quintessence of their professional conduct irrespective of their geographical, social, or cultural differences. For evaluation objectives, a definition from the medical education framework proposes that professionalism is attained by becoming proficient in three essential domains: clinical and technical skills, communication and social skills, and a proper understanding of the ethical and legal structure of professional behavior ([@B42]). However, regarding communication and social skills, this domain is not restricted to patients and their families. It additionally refers to other healthcare professionals who are part of the team in charge of patients' care. As stated by the World Health Organization \[WHO\] (2010), a positive inter-professional collaborative work, also called "teamwork," is described as a capability of "multiple healthcare workers from different professional backgrounds to provide comprehensive services by working with patients, their families, their professional careers, and the community, in order to deliver the highest quality of healthcare across settings." For physicians and nurses, teamwork ability involves not only communication and social skills but also specific training on interdisciplinary work in order to be able to work together cooperatively, sharing responsibilities, solving problems, and making decisions to carry out actions centered on patients' care ([@B22]).

It has been reported that with the lack of any targeted interdisciplinary educational programs, important differences appear in the development of this ability between medicine and nursing ([@B32]; [@B54]; [@B45]). In addition, studies based on different training methodologies have demonstrated the important role that a targeted interdisciplinary educational program has in the development and improvement of this ability in medicine and nursing students ([@B34]; [@B11]; [@B45]). However, studies carried out in different cultural settings suggest that the cultural environment plays an important role of influence in an unbalanced development of this ability in healthcare professionals. Findings reported in Italy ([@B2]), Japan ([@B27]; [@B32]), Singapore ([@B54]), Mexico ([@B24]), and Palestine ([@B10]) indicate that nurses have a greater development of this ability in comparison with physicians, regardless of individual differences (such as personal or professional experiences). On the contrary, findings reported in the United States ([@B21], [@B24], [@B19]; [@B26]) and in Israel ([@B23]) were explained mainly by individual factors or factors associated with lack of training and professional experience. According to [@B47], p. 128), these cultural differences are associated with the fact that inter-professional relationships between medicine and nursing "tend to be hierarchical in societies where nurses have little autonomy and physicians dominate patient-care decisions. In contrast, inter-professional relationships tend to be 'complementary' in societies where physicians and nurses share power and where their roles and responsibilities are viewed as complementary." Their assumption is based on the "principle of least interest," initially proposed by [@B49] in family relationships, and on the "socialization role theory," applied to physicians' and nurses' work relationships ([@B3]).

This issue acquires special relevance taking in consideration the important role that developing a "complementary" work relationship has in a healthcare institution. Its benefits are visible not only in patients' care and clinical outcomes but also in core professional competences, such as: communication, innovation, creativity, decision-making, empathy, and lifelong learning abilities ([@B47]; [@B5]; [@B33]; [@B45]). Furthermore, several studies have noticed the negative effects that a hierarchical work relationship has in nurses, such as: medical errors, burnout, cynicism, lack of autonomy, and motivation to work and learn ([@B30]; [@B43]; [@B16]; [@B1]; [@B15]; [@B37]).

In Latin America, the first study reporting the prevalence of a hierarchical work model between physicians and nurses was reported in Mexico ([@B24]). Fifteen years later, two other studies evidenced that this attitudinal gap was present in other Latin American institutions ([@B37]). More recently, another study in Mexico showed that this problem appears in the first year of undergraduate studies as a combined effect of the social environment in the university and the lack of a targeted interdisciplinary educational program ([@B45]). This educational gap is a pending task in Latin America, where an important part of the 6 years of medical training is done in public hospitals. Recent studies warn of a dominant hierarchical work culture in those public healthcare institutions ([@B36]; [@B37]; [@B35]). Finding out whether a long exposition to a hierarchical environment influences how medicine students develop their attitudes toward inter-professional collaboration with nurses is an important educational concern ([@B12]). Regarding this issue, a recent study performed in five Peruvian public hospitals showed that abilities toward inter-professional collaborative work did not improve in medicine students after 3 months of clinical training in those hospitals, as could be initially expected ([@B38]). These preliminary findings suggest that, in the absence of targeted interdisciplinary educational programs, the social environment acquires an important role of influence in the development of inter-professional collaborative work abilities. These findings are in accordance with the proposal suggested by [@B44] that the social environment strongly influences human relationships and social interactions. Then, it is understandable that under a long exposition to a certain social environment, attitudes toward work relationships become stronger, regardless of other influencing factors associated with individual characteristics.

Some of these individual characteristics are related to social and emotional skills, which help individuals to interact cooperatively in group or to be more empathetic with others. Being empathetic implies having interpersonal and communication skills and the ability to understand others' views, which facilitates a positive interaction with others ([@B14]). On the contrary, loneliness is defined as the perception that one lacks meaningful connections with others, indicating an absence of interpersonal skills ([@B20]) that is reflected in unsatisfactory human connections ([@B8]). Lonely individuals are likely to score low on measures of positive aspects of personality conducive to relationship building ([@B29]). Lonely individuals are also less likely to trust others, suggesting that this experience is not conducive to forming empathetic relationships ([@B17]). Such persons are therefore more prone to the self-fulfilling attributions that perpetuate loneliness, which in turn lead to less competent interactions ([@B40]). However, social and communication skills are not the only personal characteristics that could have an impact on the development of teamwork abilities. Lifelong learning and subjective well-being possibly play another role of influence. In the first case, lifelong learning is defined as "a concept involving a set of *self-initiated activities* (behavioral aspect) and *information-seeking skills* (capabilities) that are activated in individuals with a sustained *motivation* (predisposition) to learn and the ability to recognize their own learning needs" ([@B47], p. 133). It is expected that individuals with high scores on lifelong learning measures could find in interdisciplinary environments an important opportunity for learning and improving their professional competences. In accordance with this, a positive association between lifelong learning and teamwork abilities has been reported in recent studies with physicians-in-training ([@B39]) and with medical and nursing students ([@B45]). On the other hand, subjective well-being refers to individuals' emotional and cognitive evaluation of their lives ([@B46]). It is demonstrated that people with lower subjective well-being are socially withdrawn, leading to higher level of loneliness. On the contrary, people with higher subjective well-being act more positively toward others, prompting a positive response and close social ties ([@B13]). In summary, having empathetic orientation, motivation to learn, and high self-esteem, or on the contrary, perceiving barriers to having satisfactory human connections, could influence the development of satisfactory social interactions at the workplace.

Based on this research framework, this study was performed in order to test the following hypothesis: the development of abilities toward inter-professional collaborative work (teamwork) starts at very early stages of undergraduate studies and is sensitive to the main influence of *environmental factors*, associated with formal learning (targeted interdisciplinary educational programs) and with non-formal learning (dominant work relationship models). Other aspects (*individual factors*), mainly related to social and emotional skills oriented to the capacity that individuals have to interact cooperatively in group with others, have a secondary role in this matter. Then, in the absence of formal learning, teamwork ability in undergraduate students is mainly influenced by non-formal learning. Under those circumstances, having social and emotional skills is not sufficient to compensate the environmental effect, when it is contrary to a collaborative work model.

With this purpose, this study pursued three goals: (i) to measure the development of teamwork abilities in a sample of undergraduate students of medicine and nursing; (ii) to determine whether some of the following variables -- gender, age, loneliness (as a negative indicator of relationship building skills), subjective well-being (measured by life satisfaction), and empathy and lifelong learning (two other specific components of professionalism described as complementary competences of teamwork abilities) -- play a role of influence (as individual factors) in the development of teamwork abilities; and (iii) to determine whether, in the absence of specific programs of training in teamwork abilities (formal learning), some of the following variables associated with informal learning---academic achievement (measured by the number of semesters completed), discipline studied (medicine or nursing), and type of university where the students were enrolled (public or private) -- play a role of influence (as environmental factors) in the development of teamwork abilities.

Materials and Methods {#S2}
=====================

Participants {#S2.SS1}
------------

In the academic year 2018--2019, when this study was performed, the complete population of undergraduate students matriculated in the medical and nursing faculties of the three universities of Cusco city included 2,440 students (1,410 corresponded to two medical faculties and 1,030 to three nursing faculties). None of these five faculties offer in their curricula a specific course on inter-professional or interdisciplinary collaborative work abilities.

Due to geographical limitations of access, only undergraduate students attending academic activities in Cusco city were included. Those who were attending academic activities out of Cusco city by the time this study was performed, such as communitarian work in isolated rural communities and exchange and internship programs in other institutions, were excluded from the study. Students who complied with the inclusion criteria were invited to participate voluntarily and anonymously.

Main Measures {#S2.SS2}
-------------

To measure teamwork abilities, the Jefferson Scale of Attitudes toward Physician--Nurse Collaboration (JSAPNC) was used. The JSAPNC was developed in response to the need for a valid instrument to measure an important component of professionalism, namely, teamwork and inter-professional collaboration between physicians and nurses. According to the authors of the JSAPNC ([@B22]), "physician--nurse collaboration is defined as an ability of nurses and physicians to work together cooperatively, sharing responsibilities for solving problems and making decisions to formulate and carry out plans for patient care." The 15 items of the JSAPNC is answered using a Likert scale from 1 (*strongly disagree*) to 4 (*strongly agree*). This instrument has demonstrated a high reliability and validity among medical and nursing students in different cultural contexts ([@B50]; [@B19]; [@B53]; [@B45]).

Two versions of the Jefferson Scale of Empathy (JSE) were applied to measure students' orientation toward empathetic relationships with patients ([@B18]): the medicine student version (JSE-S) for medicine students and the healthcare student version (JSE-HPS) for nursing students. The 20 items of the JSE are answered on a Likert scale from 1 (*strongly disagree*) to 7 (*strongly agree*). The difference between the two versions of the JSE used is in the rewording of those items where the terms "medicine" or "physician" appeared, in order to make it more applicable to students from other healthcare areas. A sample item of the JSE-S is: "Physicians should try to stand in their patients' shoes when providing care to them," while the same item in the JSE-HPS is reworded as follows: "Health care providers should try to stand in their patients' shoes when providing care to them." A higher score means that the student has a greater orientation or behavioral tendency toward empathic engagement in patient care ([@B18]).

Two versions of the Jefferson Scale of Physician Lifelong Learning (JeffSPLL) were applied to measure attitudes toward lifelong learning: the medicine student version (JeffSPLL-MS), for medicine students ([@B51]) and the healthcare profession student version (JeffSPLL-HPS) for nursing students ([@B31]). The JeffSPLL was originally designed to measure the development of skills related to information gathering, the use of learning opportunities, and self-motivation ([@B25]). The 14 items of the JeffSPLL are answered on a Likert scale from 1 (*strongly disagree*) to 4 (*strongly agree*). Similarly to the two versions of the empathy scale, the differences between the two versions of the JeffSPLL are in the rewording of those items where the term "medicine" is used, in order to make it more applicable to students from other healthcare areas. The JeffSPLL tool has demonstrated a high reliability and validity in both student groups in different cultural contexts ([@B30]; [@B38]; [@B45]).

To measure loneliness perception, the short version of the Social and Emotional Loneliness Scale for Adults (SELSA-S) was used. The SELSA-S produces a global loneliness score, as well as scores for three dimensions of loneliness: "family," "romantic," and "social" ([@B7]). The 15 items of the SELSA-S are answered on a Likert scale from 1 (*strongly disagree*) to 7 (*strongly agree*). Higher scores indicate a higher perception of loneliness. The following are sample items from each of the SELSA-S dimensions: "I do not feel satisfied with the friends that I have" and "I feel part of a group of friends" (social dimension); "I have a romantic partner to whose happiness I contribute" and "I have someone who fulfils my emotional needs" (romantic dimension); and "I feel alone when I'm with my family" and "I feel close to my family" (family dimension). The SELSA-S has demonstrated good psychometric properties: concurrent and discriminant validity ([@B7]). In studies with healthcare professionals and students of nursing, the SELSA-S has shown a high reliability, with coefficients closer to 0.90 ([@B9]; [@B28]).

Subjective well-being refers to the emotional and cognitive self-perception of one's personal life. In this study, the Satisfaction with Life Scale (SWLS) was used as measure of subjective well-being ([@B6]; [@B46]). The SWLS is composed of five items that are answered using a Likert scale from 1 (*strongly disagree*) to 5 (*strongly agree*). A high score on the SWLS is associated with high life satisfaction and subjective well-being. The SWLS has good discriminant and convergent validity, demonstrated in different cultural contexts ([@B46]; [@B28]).

Complementary Form {#S2.SS3}
------------------

Information regarding age, sex, discipline (medicine or nursing), academic achievement measured by semester enrolled (from 1 to 12 in the case of medicine studies and from 1 to 10 in the case of nursing studies), and type of university (public or private) was collected through a complementary form.

Procedures {#S2.SS4}
----------

Questionnaires including the instruments and the complementary forms were administered to medicine and nursing students. The questionnaires consisted of paper forms provided together with an information letter in enclosed envelopes that were returned to the local researchers following a general protocol previously approved by an independent ethics committee (Ref. CEICLAR PI 199). All participant universities provided administrative support to the process of distribution and collection of the questionnaires. The work was carried out in accordance with the ethical principles for medical research involving human subjects of the Declaration of Helsinki. There was no potential risk for participants, and anonymity was guaranteed throughout the process.

Statistical Assessment {#S2.SS5}
----------------------

Internal consistency reliability was calculated using Cronbach's alpha coefficient. Following the guidelines suggested by the American Educational Research Association, values higher than 0.7 were considered satisfactory.

Once the normality of the inter-professional collaborative work scores was studied, a variance analysis (three-way ANOVA) based on discipline, sex, and university, as explanatory variables, was performed. Two-way interaction effects were also analyzed to determine if there were differences on inter-professional collaborative work measures defined by a combination of "sex by discipline," "discipline by university," and "sex by university." Furthermore, a three-way interaction was also analyzed to determine if there were differences in scores of teamwork due to a combination among "discipline by sex and by university." Finally, effect size was calculated using the eta-squared value in order to measure the ratio of variance explained in the dependent variable (teamwork) by each of the predictors studied while the others were controlled.

With the purpose of determining possible associations among inter-professional collaborative work abilities, two other components of professionalism (empathy and lifelong learning), academic achievement (measured by semester completed), loneliness, subjective well-being (measured by life satisfaction), and age, a correlation analysis using Spearman's coefficient was performed.

All analyses were performed using R statistical software, version 3.5.1 for Windows. The statistical analyses of the data also included *multilevel* ([@B4]) and *apaTable* ([@B41]) packages.

Results {#S3}
=======

The entire number of questionnaires distributed in the three universities of Cusco with medical and nursing faculties was 1,880. From them, 1,518 were answered and returned (response rate of 81%).

The study sample was composed of 817 (54%) medicine students (348 men and 469 women) and 700 (46%) nursing students (72 men and 628 women). The mean age of the participants was 22 years old, with a 17--57 years old age range (*SD* = 4.63). With regard to universities, 460 respondents were students enrolled in one public university (237 in the faculty of medicine and 223 in the faculty of nursing). The other 1,054 respondents were recruited in the other two universities (both private). From them, 801 students corresponded to one university (580 in the faculty of medicine and 221 in the faculty of nursing), and the other 253 were nursing students of the other private university. According to academic achievement (measured by semester enrolled), the range of semesters covered in the entire sample corresponded with the complete undergraduate programs of medicine (12 semesters) and nursing (10 semesters) that are offered by Peruvian medical and nursing schools, respectively. The five instruments used showed adequate psychometric properties measured by Cronbach's coefficients higher than 0.70 in all cases. Since none of the five instruments used followed a normal distribution, non-parametric tests were performed in comparison and correlation analyses. The score distribution, descriptive statistics, and reliability for all instruments used in this study are described in [Table 1](#T1){ref-type="table"}.

###### 

Descriptive statistics and psychometric reliability of scales of empathy, inter-professional collaboration, lifelong learning, loneliness, and life satisfaction (*n* = 1,518).

  Statistics           JSAPNC   JSE       JeffSPLL   SELSA     SWLS
  -------------------- -------- --------- ---------- --------- -------
  *n*                  1,491    1,477     1,498      1,489     1,503
  Possible range       15--60   20--140   14--56     15--105   5--25
  Actual range         15--60   30--140   14--56     15--104   5--25
  Mean                 46       101       44         47        18
  Standard deviation   9        19        7          15        5
  **Percentile**                                               
  25th                 41       88        40         36        15
  50th (median)        47       104       45         48        18
  75th                 53       115       49         58        21
  Reliability          0.89     0.86      0.87       0.79      0.83

JSAPNC, Jefferson Scale of Attitudes toward Physician--Nurse Collaboration; JSE, Jefferson Scale of Empathy; JeffSPLL, Jefferson Scale of Physician Lifelong Learning; SELSA, Social and Emotional Loneliness Scale for Adults; SWLS, Satisfaction with Life Scale.

With regard to the first goal related to differences between teamwork abilities between medical and nursing students, no differences were found between the two private nursing schools when the global scores on the JSAPNC were compared (*p* = 0.65). Based on these preliminary findings, both groups were treated as a unique group in subsequent analyses. In the entire sample, the comparison analysis showed that nursing students had higher scores (*M* = 50; Mdn = 52; *SD* = 9) in teamwork abilities than medicine students (*M* = 43; Mdn = 43; *SD* = 7), and this difference was statically significant (*p* \< 0.001). Those differences not only appeared in all academic courses that are comparable (from 1 to 10); they also increased in accordance with students' academic achievement, as is shown in [Figure 1](#F1){ref-type="fig"}.

![Global scores of the Jefferson Scale of Attitudes toward Physician--Nurse Collaboration (JSAPNC) in medicine students group (blue) and nursing students group (red) according to their academic achievement, measured by semester enrolled.](fpsyg-11-00432-g001){#F1}

Regarding the second and third goals, categorical variables (discipline, sex, and university) and numerical variables (scores of empathy, lifelong learning, loneliness, and life satisfaction; semesters completed; and age) were analyzed separately.

In the group of categorical variables, a three-way ANOVA was performed showing differences according to discipline, sex, and university ([Figure 2](#F2){ref-type="fig"}). A similar difference also appeared in the interaction among all of them: "discipline by sex and by university," as is shown in [Table 2](#T2){ref-type="table"}. On the contrary, no differences appeared associated with the interaction of "sex by discipline" \[*F*~(1~, ~1~,~478)~ = 0.9; *p* = 0.34\], "sex by university" \[*F*~(1~, ~1~,~478)~ = 1.8; *p* = 0.17\], or "discipline by university" \[*F*~(1~, ~1~,~478)~ = 1.5; *p* = 0.22\]. However, when the size effects of all variables were measured, the analysis showed that only discipline had a large effect in the variance of JSAPNC (η*~p~*^2^ = 0.14), while the other variables with statistical significance showed small effects in the variance of JSAPNC, as is shown in [Table 2](#T2){ref-type="table"}.

###### 

Summary results of a three-way ANOVA of the scores of the inter-professional collaborative work by discipline, sex, and university (*n* = 1,518).

  Source of variation                 *F*(~1,\ 1,478~)   η^2^    η*~p~*^2^   *p*
  ----------------------------------- ------------------ ------- ----------- ---------
  **Main effects**                                                           
  Discipline (medicine vs. nursing)   247.9              0.13    0.14        \<0.001
  Sex (men vs. women)                 6.4                0.003   0.004       0.01
  University (public vs. private)     54.1               0.03    0.03        \<0.001
  **Three-way interaction**                                                  
  Discipline -- sex -- university     5.9                0.01    0.01        \<0.001

F, F value; η

2

, eta-squared; η

p

2

, eta-partial-square; p, p-value.

![Comparisons of the global scores on the JSAPNC in the entire sample in relation to discipline **(A)**, sex **(B)**, and university **(C)**. \**p* = 0.01; \*\*\**p* \< 0.001.](fpsyg-11-00432-g002){#F2}

In the group of numerical variables, correlation analysis confirmed the existence of a positive association between empathy and teamwork abilities (ρ = +0.49; *p* \< 0.001) and between teamwork and lifelong learning abilities (ρ = +0.48; *p* \< 0.001). These associations appear in both groups: medical and nursing student groups. However, when the interaction between academic achievement and teamwork abilities was studied, important differences appeared according to discipline. While in the medicine students' group, this association was inverse (ρ = −0.08; *p* = 0.02), in the nursing students' group, this association was positive (ρ = +0.15; *p* \< 0.001). With regard to loneliness, teamwork abilities showed an inverse correlation only with the social dimension of loneliness perception (ρ = −0.29; *p* \< 0.001) and the family dimension of loneliness perception (ρ = −0.33; *p* \< 0.001). On the contrary, no association was observed between teamwork abilities and the romantic dimension of loneliness perception, either in the entire sample (ρ = +0.03; *p* = 0.23) or in any of both student groups. On the other hand, subjective well-being (measured by life satisfaction) showed a positive correlation with teamwork abilities but only in the case of medicine students (ρ = +0.15; *p* \< 0.001). Finally, no association between teamwork and age was observed, either in medical (ρ = −0.03; *p* = 0.41) or nursing student groups (ρ = −0.06; *p* = 0.11). A summary of all these analyses is shown in [Table 3](#T3){ref-type="table"}.

###### 

Spearman's correlation analysis among inter-professional collaborative abilities and measures of professionalism, academic achievements, loneliness, subjective well-being, and age (*n* = 1,518).

  Variables                        Entire sample   Medicine students   Nursing students                       
  -------------------------------- --------------- ------------------- ------------------ --------- --------- ---------
  **Professionalism components**                                                                              
  Empathy (JSE)                    \+ 0.49         \<0.001             \+ 0.45            \<0.001   \+ 0.59   \<0.001
  Lifelong learning (JeffSPLL)     \+ 0.48         \<0.001             \+ 0.43            \<0.001   \+ 0.56   \<0.001
  **Academic achievement**                                                                                    
  Semester completed               --0.06          0.02                --0.08             0.02      \+ 0.15   \<0.001
  **Loneliness**                                                                                              
  Global measure (SELSA-S)         --0.28          \<0.001             --0.24             \<0.001   --0.34    \<0.001
  Romantic dimension               \+ 0.03         0.23                \+ 0.04            0.25      \+ 0.01   0.70
  Social dimension                 --0.29          \<0.001             --0.26             \<0.001   --0.34    \<0.001
  Family dimension                 --0.33          \<0.001             --0.27             \<0.001   --0.38    \<0.001
  **Subjective well-being**                                                                                   
  Life satisfaction (SWLS)         \+ 0.14         \<0.001             \+ 0.15            \<0.001   \+ 0.06   0.14
  Age                              \+ 0.02         0.36                --0.03             0.41      --0.06    0.11

SELSA-S, Social and Emotional Loneliness Scale for Adults, short version; ρ, Spearman's coefficient. p, p-Value.

Discussion {#S4}
==========

The findings presented confirm the main hypothesis of this study that in the absence of a targeted interdisciplinary educational program, the development of teamwork abilities in undergraduate medical and nursing students can be limited, probably influenced by the socio-cultural environment. The factors of influence associated with the social environment depend on the professional role (to be a medical or a nursing student), the hierarchical culture (to be enrolled at the beginning or in advanced stages of undergraduate studies), and the elitist academic atmosphere (studying in a private or public university).

The outcomes observed in this study provide novel information regarding the attitudinal gap between medical and nursing students in Latin America, firstly reported in a recent study performed in Mexico ([@B45]). In this study, differences in teamwork abilities associated with discipline appear in a very early stage of undergraduate studies, similar to the one reported in Mexico. Furthermore, the novel information provided by this study indicates that those differences are bigger in advanced academic courses. In addition, differences associated with the type of university indicate that studying in a private university is related to a lower development of teamwork abilities. These three main findings are consistent with the negative effect that a hierarchical culture has in the development of teamwork abilities, previously reported in Latin American healthcare professionals ([@B24]; [@B23]; [@B37]). The abovementioned outcomes provide new evidence supporting the important role that social environment plays in the enhancement of this attitudinal gap between medical and nursing students, which is in consonance with a theoretical model ([@B44]), previously proved in other social contexts, that associates social environment and social behavior. This is also in consonance with the previously described "principle of least interest" and "socialization role theory" proposed by [@B49] and [@B3], respectively.

But in addition to the environment, there are also individual factors that play a role of influence in the development of teamwork abilities. In this study, sex, loneliness, empathetic orientation, lifelong learning abilities, and subjective well-being showed a role of influence on the development of teamwork abilities. However, in comparison with the environment, this effect is smaller, as has been shown by the measurement of the size effect.

In the case of loneliness, the inverse correlation observed in both groups, medical and nursing students, corroborates that the lack of personal ability for establishing human connections is associated with the difficulty to establish adequate work relationships, measured by teamwork abilities. In this study, loneliness was measured in three domains: family, social network, and romantic relationships. Associations were found in the first two domains that specifically imply interaction with others, while in the third one, no association was observed.

In contrast to loneliness, the positive correlation observed between empathy and teamwork measures are in consonance with the conceptualization that interpersonal skills and understanding patients' concerns are common denominators shared in empathetic engagement in patient care and in inter-professional collaborative care ([@B19]). Findings indicate that being empathetic helps students to construct solid work relationships that are reflected in higher teamwork score measures, regardless of discipline. In the case of lifelong learning abilities, the positive correlation observed between these abilities and teamwork measures suggests that students with higher lifelong learning abilities find in interdisciplinary environments important possibilities to learn and improve their professional training. This finding is in accordance with the definition of lifelong learning as an attribute involving learning beliefs and motivations, attention to learning opportunities, and developing skills in seeking information ([@B51]).

Finally, findings observed in this study regarding subjective well-being, measured by life satisfaction, require especial attention. The outcomes observed in this study provide novel information regarding the role that subjective well-being plays in building collaborative work relationships. However, the difference observed between medical and nursing students also indicates that this effect could be mediated by the social environment. In a hierarchical work culture, medicine is associated with more managerial responsibilities, while nursing is associated with a subordinate role. This important difference in professional roles may drive medicine students with higher subjective well-being to be more motivated in acquiring abilities toward teamwork. Under the same circumstances, having higher scores in subjective well-being does not necessarily have similar effects in the development of nursing students' teamwork abilities.

In conclusion, this study provides information confirming the predominant role of influence that the socio-cultural environment plays in the development of teamwork abilities in the absence of targeted educational programs. In societies where medicine is placed above nursing, this role of influence acquires more relevance. Furthermore, this influence can be reinforced in academic institutions where the focus of medical training is mainly placed on technical and clinical aspects rather than in communication and social work abilities, while nursing studies are preferably focused on care, communication, social skills, and collaborative work abilities. Although empathy and lifelong learning appear as two important competences that could help develop teamwork abilities, their influence is not strong enough to compensate for the negative effect of the environment and a dominant hierarchical work culture. These findings warn of the urgent need to include targeted educational programs on interdisciplinary collaborative work in different stages of undergraduate studies for the acquisition of this ability.

Limitations {#S5}
===========

In this study, it was not possible to include students who were attending formative activities in small towns and rural communities of Cusco. These activities are performed (i) in settlements where social stereotypes associated with professional roles are possibly stronger and (ii) in circumstances when the accumulated effect of the exposition to a hierarchical culture is greater (advanced courses). Without including this minority group, important differences were observed linking this attitudinal gap in interdisciplinary collaborative work between medical and nursing students with the socio-cultural environment and a hierarchical culture. However, further studies in students enrolled in those activities could bring new information in this matter. This study was performed in five schools located in one Peruvian city in the Andean region. Even though Cusco has a relevant importance in the Andean region of Latin America due to its strategical position and multicultural and multilingual social structure, further studies in other geographical and cultural contexts are required in order to determine the existence of possible similarities.
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